Abstract Ice nucleation is a means by which the deposition of an airborne microorganism can be accelerated 10 under favourable meteorological conditions. Analysis of 56 snow samples collected at the high altitude 
Introduction

27
The nucleation of ice in clouds is a process of primary relevance both for the radiative budget of clouds and for 
29
Most ice nucleating particles (INPs) active at moderate supercooling in the atmosphere are of biological origin 30 (Murray et al., 2012) . Pseudomonas syringae was the first organism found to produce an ice nucleation active 31 molecule (Maki et al., 1974) and to occur in clouds as potential biological INP (Sands et al., 1982) . As it is also a 
10
Here we explore, through analysis of snow samples collected at a high altitude station, whether the capability to 11 induce the formation and growth of ice crystals makes a discernible difference to the atmospheric residence time
12
of INPs compared to the majority of bacterial cells, which are not INPs. We have sought to isolate the prominent 13 ice nucleation active bacterium P. syringae at high altitude and compare its abundance with numbers of INPs -8 .
14
We have also carried out phylogenetic analysis in an attempt to identify potential sources of this bacterium in the 
21
were collected with a 0.1 m 2 Teflon-coated tin for periods of 1.5 to 8 hours depending on precipitation intensity.
22
The tin was rinsed several times with 70 % ethanol and sterile Milli-Q water between samples to avoid cross- 
35
Analysis of partial cts gene sequences was performed as described previously using P. syringae reference strains 
4
According to this, it is relevant to know the fraction of water vapour lost as precipitation from an air mass prior ).
25
The DR of atmospheric particles or molecules is largely determined by their atmospheric residence time. In fact,
26
species with longer residence time have a higher chance to mix and integrate more sources and over wider areas.
27
Furthermore, a longer residence time leads to a higher background concentration of a species in the atmosphere.
28
Changing inputs due to changing source strength, or changing losses due to changing sink strength, only make 
10
In an earlier study we had already found evidence for INPs being more efficiently deposited from precipitating 
16
the number concentration of INPs -8 decreased much faster than that of bacteria (Fig. 2) . Therefore, a more rapid
17
loss from the atmosphere with precipitation is one factor contributing to the greater dynamic range of INPs -8 .
18
This opens the question whether we can find evidence also for the replenishment of their atmospheric
19
concentrations at shorter time scales. 
23
the number of bacterial cells in precipitation, independent of prior precipitation (Fig. 3, red 
20
This is the first time this bacterium has been isolated at such altitudes (3580 m a.s.l.), and therefore this result
21
expands the established limits for P. syringae's dissemination and survival under atmospheric conditions.
22
Sequencing of the cts gene for phylogenetic analyses was conducted for all 24 strains of P. syringae from culture
23
plates from the precipitation samples (Table 1 ) to obtain insight into the possible origin of these strains. For all 24 dates where P. syringae was isolated, the strains in each precipitation event were genetically diverse and
25
represented a broad range of known phylogenetic groups ( 
18
The data set for this paper is publicly available as 
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